What is claimed is: 



power chip resistor comprising: 
a first film resistor having a top surface, a bottom surface, 
a first end surface, ar opposing end surface, a first 
side surface, and an opposing side surface; 
a second film resistor having a top surface, a bottom 

surface, a first end surface, an opposing end surface, a 

an opposing side surface, the 
approximately the same physical 
resistor, the second film 
resistor of approximately the same orientation as the 
first film resistor; 
an encapsulant between the top surface of the first film 
resistor and the bottom surface of the second film 
resistor, separating the first film resistor and the 
second film resistor when the resistors are stacked; 
a first nickel barrier, connecting the first end surface of 



first side surface, and 
second film resistor of 
size as the first film 



the first film resistor 
second film resistor; 
a second nickel barrier conne 
the first film resistor 
the second film resistor 



and the first end surface of the 



^ting the second end surface of 
md the second end surface of 



The power chip resi 
first film resistor and the 
film resistors. 



2 . 

stor of claim 2 wherein the 
sfecondyfilm resistor are thick 



The power chip resistor! of claim 1 wherein the first 
film resistor and the second! film resistor further have 
ruthenium oxide resistive elements. 



The power chip res: 
encapsulant is inert . 



The power chip resi 
encapsulant is glass. 



stor of claim 1 wherein the 



5. 

stor of claim 4 wherein the 



The power chip resi 
encapsulant is glass fri 



i stor of claim 5 wherein the 



The power chip resistor of claim 1 further comprising: 
a third film resistor having a top surface, a bottom surface, 



a first end surface 



an opposing end surface, a first 
side surface, and ai opposing side surface, the third 
film resistor of approximately the same physical size as 
the second film resistor, the third film resistor of 
approximately the sjame orientation as the second first 
film resistor; 

a second encapsulant betjween the top surface of the second 
film resistor and phe bottom surface of the third film 
resistor, separating the second film resistor and the 
third film resistcpr when the resistors are stacked, the 
first nickel barrier further connecting the first end 
surface of the yfiplrd film resistor with the first end 
surface of the f^Mt film resistor and the first end 
surface of thej/s4ctmd film resistor, the second nickel 
barrier furthek /connecting the second end surface of the 
third film resistor with the second end surface of the 



9 





first film resistoi 
second film resistc r 



and the second end surface of the 



The power chip resistor of claim 7 further comprising: 
a fourth film resistor hiving a top surface, a bottom 



surface, a first en 
first side surface, 
fourth resistor of 
as the third film r 



1 surface, an opposing end surface, a 
and an opposing side surface, the 
approximately the same physical size 
ssistor, the fourth film resistor of 
approximately the same orientation as the third film 
resistor; 

rd encapsulant between the top surface of the third film 
resistor and the bottom surface of the fourth film 
resistor, separating the third film resistor and the 

r when the resistors are stacked, the 
first nickel barrier further connecting the first end 
surface of the foufcth film resistor with the first end 
surface of the firist film resistor and the first end 
surface of the seiond film resistor and the first end 
surface of the third film resistor, the second nickel 



barrier further c 
fourth film resis 



second film resi 



>nnecting the second end surface of the 
tor with the second end surface of the 



first film resist or and the second end surface of the 



tor and the second end surface of the 



third film resistor 




A power chip r^o^tfor comprising: 
a first thick film £|listor having a top surface, a bottom 

surface, a fiidb end surface, an opposing end surface, a 
first side surifface, and an opposing side surface ; 
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a second thick film resistor having a top surface, a bottom 

surface, a first eAd surface, an opposing end surface, a 
first side surface,* and an opposing side surface, the 
second film resistoar of approximately the same physical 
size as the first film resistor, the second film 
resistor of approximately the same orientation as the 
first firm resistor 
a glass encapsulant between the top surface of the first film 
resistor and the bottom surface of the second film 
resistor for separating the first film resistor and the 
second film resistoq when the resistors are stacked; 
a first metal barrier covering the first end surface of the 
first film resistor knd the first end surface of the 
second film resistor 
a second metal barrier co/ering the second end surface of the 
first film resistor and the second end surface of the 
second film resistor 



The power chip res: 
is a nickel alloy. 



10. 

tor of 9 wherein the metal barrier 



11 

The power chip resistor of 10 wherein the metal barrier 
is nickel. 



The power chip 
film resistor and tl 
ruthenium oxide res| 



12 . 

isistor of claim 9 wherein the first 
"second film resistor further have 
:ive elements. 
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The power chip resistor of claim 9 wherein the 
encapsulant is inert. 



The power chip 
encapsulant is glass. 
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14 . 

rdsistor of claim 13 wherein the 



15, 



The power chip resistor of claim 14 wherein the 
encapsulant is glass fprit . 

16. 

The power chip resistor of claim 9 further comprising : 
a third thick film resistor having a top surface, a bottom 

surface, a first end surface, an opposing end surface, a 
first side surface, and an opposing side surface, the 



third thick film 
physical size as 
third thick film 



resistor of approximately the same 
the second thick film resistor, the 
resistor of approximately the same 
orientation as tie second first thick film resistor; 
a second encapsulant I etween the top surface of the second 

thick film resistor and the bottom surface of the third 
thick film resistor, separating the second thick film 



resistor and the 



third thick film resistor when the 
resistors are stacked, the first nickel barrier further 
connecting the first end surface of the third thick film 
resistor with thi/Ei^c end surface of the first thick 
film resistor ajJ^fhe first end surface of the second 
thick film resistor, the second nickel barrier further 
connecting the dfecond end surface of the third thick 
film resistor with the second end surface of the first 
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thick film resisttor and the second end surface of the 
second thick film resistor. 



17. 



The power chip resistor of claim 16 further comprising: 
a fourth thick film resistor having a top surface, a bottom 

surface, a first <*nd surface, an opposing end surface, a 
first side surface, and an opposing side surface, the 
fourth resistor of I approximately the same physical size 
as the third thicklfilm resistor, the fourth thick film 
resistor of approximately the same orientation as the 
third thick film resistor; 
a third encapsulant betwfeen the top surface of the third 

thick film resistorland the bottom surface of the fourth 
thick film resistor,! separating the third thick film 
resistor and the fourth thick film resistor when the 
resistors are stackek, the first nickel barrier further 
connecting the firstlend surface of the fourth thick 
film resistor with tie first end surface of the first 
thick film resistor Ind the first end surface of the 
second thick film reJistor and the first end surface of 
the third thick film Lresistor, the second nickel barrier 
further connecting ttce second end surface of the fourth 
thick film resistor vith the second end surface of the 
first thick film resistor and the second end surface of 
the second thick filn resistor and the second end 
surface of the third thick film resistor. 



18 . 



A stacked chip re 
a first chip resistor 



resistor having ary 
each end cap being 




tor/comprising : 

fa second chip resistor, each chip 
fist end cap and a second end cap, 
n electrical terminal, the first 
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chip resistor and t 
being aligned and s 



\[e second chip resistor capable of 



:acked; 



a layer of glass for separating the chip resistors, the layer 



of glass placed bet 



veen the first chip resistor and the 



second chip resistor; 



a first nickel barrier, 



the nickel barrier electrically 



and the second end 
a second nickel barrier, 



and the second end 



connecting the first end cap of the first chip resistor 



cap of the second chip resistor; 
the nickel barrier electrically 



connecting the second end cap of the first chip resistor 



cap of the second chip resistor. 



The stacked chip 
film resistor and the 
resistors. 



19. 

resistor of claim 18 wherein the first 
sdcond film resistor are thick film 



The stacked chip r 



20. 

isistor of claim 18 wherein the first 
film resistor and the sjecond film resistor further have 
ruthenium oxide resistive elements. 



The stacked chip 
is glass frit. 



The stacked chip 
cap is a silver alloy 



21. 

: resistor of claim 18 wherein the glass 



22 . 

resistor of claim 18 wherein each end 



The stacked 
cap is a silver pa' 




23 . 

esistor of claim 22 wherein each end 
dium. 
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SI 



electrical termina 
being aligned and s| 



24. 

The stacked chip resistor of claim 18 further 
comprising: 

a third chip resistor, the third chip resistor having a first 
end cap and a secor d end cap, each end being an 

the third chip resistor capable of 
tacked with the first chip resistor 
and the second chipl resistor; 
a second layer of glass tor separating the second chip 

resistor and the third chip resistor, the second layer 
of glass placed between the second chip resistor and the 
third chip resistor,! the first nickel barrier 
electrically connecting the first end cap of the third 
chip resistor with the fist end cap of the first chip 
resistor and the first end cap of the second chip 



resistbr # the second 



with the second end 
the second end cap 



nickel barrier electrically 



connecting the seconli end cap of the third chip resistor 



cap of the first chip resistor and 
the second chip resistor. 



25 . 

The stacked chip resijstor of claim 24 further 
comprising : 



a fourth chip resistor, tl 



first end cap and a second end cap, each end being an 



electrical terminal , 
being aligned and si 
the second chip res 



fourth chip resistor having a 



^he fpurth chip resistor capable of 
with the first chip resistor, 
Sr, and the third chip resistor; 
a third layer of glass foJ separating the third chip resistor 
and the fourth chip iesistor, the third layer of glass 
placed between the third chip resistor and the fourth 
chip resistor, the 4 irst nickel barrier electrically 
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CI 
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# 
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# 

HI 



2 



5rJd 



connecting the first enji cap of the fourth chip resistor 
with the fist end cap cf the first chip resistor and the 
first end cap of the se cond chip resistor and the first 
end cap of the third chip resistor, the second nickel 
barrier electrically connecting the second end cap of 
the fourth chip resistc ^Jwi^th the second end cap of the 
first chip resistor ana The second end cap of the second 
chip resistor and the second end cap of the third chip 



resistor 



/ 



26. 



^ A method of manufacturing a stacked power chip resistor 
^comprising: 

adhering a first Lhip resistor to alsecond chip resistor with 

a glass encapsulant ; 
connecting a fiyst terminal of the f 

first terminal of the second ch 

barrier; 

connecting a second terminal of the 

second terminal of the second clip resistor with a metal 

barrier. 

27. 

The method. of claim 26 wherein the metal barrier is a 
nickel alloy barrier. 



Lrst chip resistor to a 
.p resistor with a metal 

:irst chip resistor to a 




me the >d 



28 . | 
of claim 26 wherein the met il barrier is 



\ 



16 



